The predictions of U e3 are discussed. Typical models which lead to the large, the seizable and the tiny U e3 are also studied.
Introduction
The measurement of the neutrino mixing U e3 is the main target in the long baseline experiments of the neutrino oscillations. The magnitude of the U e3 will give a big impact on the model building. Furtheremore, the CP violation measure J CP and the lepton flavor violation Br(µ → eγ) depend on U e3 .
We assume that oscillations need only account for the solar neutrinos and atmospheric neutrinos data in the three families. Then, the atomospheric neutrino data constrain U µ3 ≃ U τ 3 ≃ 1/ √ 2, on the other hand, there are a few options of the mixing:
2), which depend on the solar neutrino solutions. Therefore, there are two possible mixing matrices: the bi-maximal and the single maximal ones.
How large is U e3 ? The Choose experiments constrain U e3 < 0.16 [1] . Let us consider the case of the quark mixings. CKM mixings are given in terms of λ in the Wolfenstein parametrization as follows: |V ub | ≃ λ 3 , |V cb | ≃ λ 2 , |V us | ≃ λ, which are related with quark mass ratios. Since the MNS [2] mixings are much different from CKM mixings, it is very difficult to a reliable prediction of U e3 .
Since there is a preferred basis given by the underlying theory of the model, the MNS mixing matrix is given as follows:
We show a few examples with
The first case is (1) :
The last case is (3) : NNI-form texture [3] of M E . In this basis, we can give
Using the SU (5) 
where y, z are free parameters. Assuming U M N S ≃ L † E , which corresponds to
which is testable in the future.
Let us consider models which predict the large U e3 ≃ O(λ ∼ 1). The typical model is the anarchy [4] . In this model, there is no suppression in the Yukawa couplings, and so all elements are the same order. Then, one predicts U e3 ∼ O(1), which should be observed very soon.
Next, consider models with seizable U e3 ≃ O(λ 3 ∼ λ). The typical one is models with U(1) flavor symmetry [5] or the conformal fixied point (CFT) theory [6] . In these models, the Yukawa couplings are given as
. Models with the non-abelian flavor symmetry also predict U e3 = O(λ ∼ λ 2 ) [7] .
Let us consider the case of the tiny U e3 ≪ O(λ 3 ). Typical one is the generation of radiative neutrino masses [8] as follows:
In this model, one gets the inverse mass hierarchy |m 1 | ≃ |m 2 | ≫ |m 3 | and U e3 ≤ 10 −4 .
Summary
There are many models which predict U e3 . The large U e3 and the tiny one can be predicted as well as the seizable one. In order to test the models precisely, we need testable sum rules among V CKM and U M N S elements [3, 9] . For example, there are beautiful relations [9] as follows:
which can be tested by LBL experiments in the future. The measurement of U e3 will give a big impact on the model building.
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